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The DO detector

Multi purpose detector:
U id, EM id, jets, taus, FT, b-jets tagging
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2> SUSY in a nutshell

Standard Model very successful but not complete.
Supersymmetry (Susy) is very popular:

v extension of Poincaré group: fermions < bosons

v’ solves the hierarchy problem
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v unification of the gauge couplings
v lightest Susy Particle

(possible Dark matter candidate)

v full set of new particles ("s"-particles)

v broken symmetry
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v s-particles masses must not be too high: TeV scale
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Higgs sector in the MSSM

SUSY requires at least 2 Higgs doublets (super potential
structure, triangular anomalies cancelation)

MSSM exactly 2 Higgs doublets, one couples to down
quarks (vev vg), the other one to up quarks (vev wy).
Important parameter: tanf3 = v,/v4

NB: tanP ~ 35 = m¢my is appealing (large tanf)

After EWV breaking: 5 physical states
» 3 neutral Higgs bosons: h/H (CP-even) and A (CP-odd)

convention: my < my , h/H/A generically denoted &

» 2 charged Higgs bosons: H*

At tree level: EW breaking controlled by Ma and tanf.
Radiative corrections make it more model dependent

There must be a light Higgs (h) with mn < 135 GeV/c?
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Susy Higgs production

Tevatron, s = 1.96 TeV, SM

sStandard Model ~

10

gg+bb—H

1F ;—
Look for
10 E 3 .
| | high tanf3!
-4 il
10 3 3
0k = MSSM, tanp=30
_4: I:
10 | I
a0 100 200 300 40 90 100 200 300 400
M, (GeV) M, (GeV)
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B k] High tanp regime

MSSM dedicated Higgs searches at the TeVatron usually

takes place in the large tanf} regime:
» h/A or H/A are degenerate in mass

200 ' ' ; :
."\[(]) [(1‘(3\""-
_\’f = U
300
tan (J = 3 ——
tan J =30 «evn-.
200
150
H - n
100 =
A. Djouadi, hep-ph:0810-2439
50 L 1 | | 1

coupling to b quarks enhanced by tanf3
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100 150 200
M,y |GeV]

300

501
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MSSM dedicated Higgs searches at the TeVatron usually
takes place in the large tanf} regime:

» h/A or H/A are degenerate in mass  Oprod X 2!

» coupling to b quarks enhanced by tanf3

» neutral Higgs: B(¢ — bb) ~ 90 % and B(¢p — 7777 ) ~10 %
» charged Higgs: if mu+ <mwp: B(HT — 771,) = 1

B k] High tanp regime
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Strategy for [imit settings

If data are compatible with background:
|. place limits in a model independent way

2. place limits into 4 different scenarii

use FeynHiggs or CPSuperH to get the
MSSM cross sections

e m;'?* scenario: e No-mixing scenario:
x Xy = 2 TeV; x Xy = 0 TeV,
* L =@0.2 TeV; * L =@).2 TeV;
x Mo = 0.2 TeV; x Mo = 0.2 TeV,;
* mgzg = 0.8 TeV * mg = 1.6 TeV;
x MSUSY = 1 TeV * MSUSY = 2 TeV

M. S. Carena, S. Heinemeyer, C. E. M.Wagner,and G.Weiglein, Eur. Phys. . C 26,601 (2003).
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Neutral Higgs searches




What do we search for?

bb channel TT channel

b g T
H . .
- < inclusive prod
b g

Fabrice Couderc Wine & Cheese seminar |2



What do we search for?

TT channel

-
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. . 8 T
° IncIuswg Higgs .
production: only one o3
channel accessible ®—=TT . -

® (Challenges: jets mimic hadronic T decays (largest
branching fraction). Need to reconstruct several

hadronic T decays and to combine several sub channels!

notation in

Final state BR (%) decay type T detector properties
eV v 7.8 % | leptonic _ EM id
TRVRY 17.4 7% | leptonic Tu muon id
TI/K v _ | track + calo

il 37,1 % | |-prong Th | track + calo
TITTIT v + = 0 119 3 tracks + calo
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DD T identification

T signal:

> T FF;*“.;*"‘+ )
O — T+
° ° ° c - ﬁ +
distinguish 3 tau types N
= L +4
* TRK + CAL = *H -
o1 s | T-type 2
< 80.6-— ++
Rt PN > e - i
T — l
s @ 0.4}
4 {  no TRK, *‘3 L i
_» 7© <: but EM =S - L
~ S sub-cluster T -
Type 2 , p* \ Y o o2l 4
= <, .
a T TRK + CAL 0'+t,,,,,,,,,,,,,,,.,,,,|,...|
Vi 0 5 10 15 20 25 30
T Py, P
> 1 TRK +
> wide CAL
cluster

V.
NB: electrons are Th type2
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T identification

T signal:
distinguish 3 tau types

7t TRK + CAL

_»7T no TRK,
o <: but EM

2 - sub-cluster
.
-
ol &

e T~ TRK + CAL

> 1 TRK +
. wide CAL
cluster

V.
NB: electrons are Th type2

jets mimic Ts

Jet-Background > 1 TRK +
%0 __» o wide CAL
— > = » Ccluster +
—————71° EM sub-
i - cluster
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1> mclusive h =1t ©

Combine the following channels: |
b TuTr:2.2 fb Selections:
S |. TuThand TeTh:

. - | run2a (1fb) result: )
> TeTh: 1.0 fb Phys. Rev. Lett. 101,071804 (2008) OP[I?]C])SI: e| ;hére%/e/d 'Z(PTOH|S< ,
. - | PT eVv/c Nh
4 TIJTe . | O fb NN+ cuts applied
. . / 16.5 GeV/c & 2;Ne| <2.5
) ThTh:not considered, difficult to ~ Pje = o= Sevie & <Zind <
trigger on and overwhelmed by Mr[W] < 40 GeV/c?
. + additional kinematic cuts to remove W
mUItI]etS baCkground + additional cuts to remove Z—ee
+ muon veto to kill Z—=puu
Backgrounds: .
. TpTe:
- LOTT MC opposite charged leptons
_ — . prle] > 12 GeV/ic & [nu| < 1.6
Z H IJ/ee' MC pT[HM] > 10 GeV/c & |nel < 2.0
- W=-|v: MC U/e isolated
B M7[W]min < 10 GeV/c?
- t ¢ MC pr[e] + pr[u] + mEr > 65 GeVic
. A@min[e/p ;mET] < 0.3
- dibosons: MC Hr < 70 GeVic

- multijets: from data
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DD iclusive h —>1t ©

Best channel: T, Th

\? 5:| |||||||||||| | T T LI
45 DO
o 4 =
c = .
B 3.5 E
O - ]
E X E
W s =
—i
1.5; =
1? =
0.5 3
B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | IIIII
0 100 150 200 250 300
M® (GeV)
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* Multijets estimated from 2 samples:
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DS imclusive h —>1 t©

Best channel: T, Th

2ios T B * Multijets estimated from 2 samples:
'-E 45 E .
g5 |. non isolated leptons: U
B either one or both

2" =

1 -

0.5° 5 T/

0 AR SR (NSRS N NN NN ST ST SO SO NN SO S S

100 150 200 ﬁlzo(G e\?)OO -F___ W
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DS imclusive h —>1 t©

Best channel: T, Th

Fabrice Couderc

\? 5:| |||||||||||| | T T LI
€45 DD
- A=
QO 4- =
c - .
B 3.5 E
O - =
£ 3 ]
W s =
2" =
1.5; =
1¢ —;
0.50 —
3 1 | | | l 1 1 1 1 | 1 1 | |||||
0 100 150 200 250 300
M, (GeV)

* Multijets estimated from 2 samples:

|. non isolated leptons: U
either one or both
- PV
° . +
2. like sign sample H

-F'|=
- PV
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DS imclusive h —>1 t©

et
£ | DO, 10m _— ) .
Z20- Ok HZ > ce * Multijets estimated from 2 samples:
i = W — v
- + ¥ Multi-jet ,
20000 ; HDiboson |. non isolated leptons: U
: tt .
1500/ 3 either one or both
10005— Th type
sof s |
°c; 10 20 "Fr W
Tau pT(GeV)
- 2. like si | 2
* InW MC, 1, fake is . like sign sample

also corrected for

-F'|=
- PV
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Discriminating variable

DZ Preliminary (1.2 fb ™)

neutrino escape detection, i s
- e M
but one can still use F: ook —r—
2500 St
: —
200:_ —&— data
MfU,L‘S _ \/p’rh _I_p,u —I— ﬁ{T 150%— —%— M,=160GeV (6 = 50 pb)

0 20 40 60 80 100 120 140 160 180 200 220 240

Visible Mass (Mvis) (GeV)

Phys. Rev. Lett. 101, 071804 (2008)

10 ® Data (a) $D@,1.0f6'  ® Daa (p) ¥ DD, 1.0f6'  ® Daa (g
71T €1, 71T eu Z—TT

B Multijet B Multijet B Multijet
10° W + jets W + jets W + jets

Other EW + i Other EW + ti Other EW + i
=n= 077, 160 GeV

40 60 80 100120140160180200220240 40 60 80 100 120 140 160 180 200 220 240 60 80 100 120 140 160 180 200 220 240
Visible Mass (GeV) Visible Mass (GeV) Visible Mass (GeV)

2
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bl Resulls

® Data are compatible with background
® Set limits: ® width effect negligible

mM, 1 = +200 GeV

1
DO Preliminary (1-2.2fb ") 100
= C 90
G - S
T —s— Combined Exp. 80
T
§ 10 —=— Combined Obs. 70
5 - 60
—— Runlla Exp.
unlla Exp "

—*— Runlla Obs.

~ Observed Iimité
— Expected limit :

B LEP 2

1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 ] |
100 150 200 250 300

M, (GeV) 07100 120 140 160 180 200 220 240
model independent limit M, (GeV)
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B o*] bh — bbb search

® b® — bbb selection:

» 3 to 5 high prjets:pt > 20 GeV/c n| < 2.5
p at least 3 b-tagged jets
» 2 leading b-tagged jets with pt > 25 GeV/c

® Main challenges:

» Large multijets background: trigger on multijets events
+ impact parameter b-tag (60-70% efficient)

» Need a powerful b-tagger to reject the abundant
multijet background

» Modelling of the multijets background

Fabrice Couderc Wine & Cheese seminar 19



b-jet identification

bd—bbb: must discriminate b-jets vs light jets

Displaced tracks

Tagging b jets:

b hadrons: long life time + heavy

- secondary vertices, decay life time
- displaced tracks

Jet

Decay lifetime ”» =
=L Cxy i //.-«.!Secondary vertex - vertexX mass
= A

Primary vertex

© do” v

Prompt tracks

b-tagging examples @ D@

infos combined in a Neural Network

- efficiency (b quarks): 50% / 70%
- fake rate (light jets): 0.5% / 4.5%

Tagger

b-Jet Efficiency (%)

0O o5 1 15 2 25 3 35 4 45
Fake Rate (%)
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x> Stgnal simulation

: b
® spectator b quark .
kinematics reweighted b
to NLO (MCFM) b
8
Eﬂﬂ M 3]:et select!on
.2 .....:H ...;:_ § 0.014 4 jet selection DQ, L=1fb1
10 - - go.ou —>bo
. T S 0.01F
100 - - < 0.008F

- . 0.006F

E* [—mermNg T o004f
o — Pythia: LO 0.002F

, piwisfeigieymi wIRIRIRIET ) ey
%O 100 120 140 160 180 200
mass (GeV)

1
H . s piEimimm @
:llllllll\l\illlll|l|||.:'.'.‘.“. :
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BacRground modelling

bbb (il’l’edUCible), bbC, bCC, bbi, CCJ... where j is a light parton.

® Relative fractions are measured in data using several
b-tagging operating points.

® NB: the total background normalisation is not known, taken into
account by the limit setting procedure.

D@, L=1fb" ] 3 220

>

] 3 200 Components:
= S 180

_ — 160

P 2 140 I data

5 5 120

- -

S8 S8

90100 150 200 250 300 350 400 -bjj
H,l.=2p,r[jets1 [GeV ]

Example of the A =
3-jets channel

250 300 350 400

Events /( 10 [GeV])
S
Events /( 10 [GeV])

G5""100 150 200 250 300 350 400 0™"100 150 200 250 300 350 400
H.L=2p,rﬁets] [GeV] H1=zp,l,[jetsl [GeV]
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BacRground modelling

MC simulation (ALPGEN+PYTHIA) of bbj and bbb, bbc, bcc
backgrounds.

® Variable shapes from 2 b-tagged sample (dominated by bbj, signal
contribution negligible) in data and corrected with the MC:

exrp DATA
Sgtag Mbbap S Mo D XSQtag Mbb,D
2tag bb
® Signal enhancement: T
- — 1 — DJ Data
0.0oE P9 Prelim., L=1.61 fb’  Exp. kg
D is a kinematic  oosE 3Jets exclusive — Heavy flav.
. . . §|: Low-mass LH — Higgs Signal
likelihood trained ggg

to enhance signal s
vs background o
discrimination o2l ERTE e
= cuton D ooit

IIllIllll|llll|llll|llll|l[ll|llll|llll|llll|llll
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Results

DG, L=1 fb-1 —+ D@ data
a) 3 jets exclusive =~ — background
High-mass D r

Data samples:
- run 2a: | fb-'  prLiI01, 221802 (2008)

- run 2b: 1.6 fb’!

Pairings / [10 GeV/c?]

S
(@]
(=]

0

o

<

<<

=

<

o

.IIII|IIII|IIII|IIII|IIIIIIIIII

100
20 =l L —i
308 —;
208 3 . .
o +. |+ ! ++H+++++T teu_ s -Data compatible with background
21 Jﬁ E - Place limits:
-40E- . . . s . . = . . . . .
B eV first in the narrow width approximation, ie
bb
OMSSM
L L N R L L L L A L L L L L e e e ': — 2 >< ta/n2/8
% "™E D@ Prelim., L=1.61 fb" I OSM
> 600 . o ata 3
S 500 a) 3 jets exclusive. __Exp bkg 3 2 "*°F D@ Preliminary, L=2.6 fb'
S 400 FIghmase D o Heavy flav.—5 120F-gb — bo
£ 300 = N
B - 120—
& 200 = a
100 = 100
s 1[ | | R 80—
T i _z
_4();— + —i 40"
50100 150 200 250 300 350 400 C
M, [GeV/c’] 207300 120 140 160 180 200 220

M, [GeV/c?]
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MSSIM interpretation

For high tanf3, the Higgs boson width is not negligible compared to
the experimental mass resolution.

do
dm

= o(m,tan B,I' = 0) x BW(m, my, tan 3)

max mixing u=0 GeV
tanf=40 : F =5 GeV

12 -oeve... tanpf=60 .F =12 GeV
............... tanB=80 : T’'=22 GeV

08 ......... | "\::'i;:l__‘ .............. Simulated by 1 Weighted
0.6k A combination of the
I O T A S O different Higgs-mass MC

do(m)/dm [au]

: : : : N S "2 :
: ; ; feee : 3 : = i
: : : P, : Y
: : D eamr : S y Yt :
: -‘-|:-I-|-I-E : : cs L X l:'_ . . Sam es
. PR . . . FERS v YR : °
vt : : : o 3N ERE :
g : : : v R
. . . . . - < .
’

3
A Y
W

40 60 80 100 120 140 160 180 200
mass spectrum (GeV)

Fabrice Couderc Wine & Cheese seminar 25



MSSM interpretation

m:- | R ot S SR pht R K AN S LS L Xk St A
S 140— A 7
- | D@ Preliminary, L=2.6 fb' .
20— | m, max, u=-200 GeV 5
1()():— gb v bq) _: 106 my@*, u = +200 GeV
- ==
- S 7 L0000 % 90
80— 7/ + 20
i """"""""" - 70
60: ) —: 60
R A . 50
40__[1-1 — 40 - _
. ’ Observed limit :
20— Excluded A_re.a ] Zﬁ — Expected limit -
-~ Expected Limit 7 B EP2 E
8(_)l | l1(1)0l | l12I0l | l14i1()l | lléol ' '1;;0' ' '2(!)0' ' '2_20 onl00 120 120 160 150 200 220 210
m, [GeV/c’] M, (GeV)
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D Yt e

® Channel complementary to

» bD®—bbb:lower Br but much
lower background, less
sensitive to radiative
correction

» D—TT: more sensitive near
the Z peak

® Only bTyTh:2.7 fb"!

® Triggers: 4 & P+T triggers (for
the last 1.7 fb-! of data)!

Backgrounds:
- LOTT: MC
-tt MC

- Multijets: from data

Fabrice Couderc Wine & Cheese seminar

T

Selection:

opposite charged leptons

pr[h] > 10 GeV/c (15 for type 3)

NN+ cuts applied

pT[M] > 12 GeV/c & |Nu| <2 & iso Y

M1[W] < 80 GeV/c? (60 for type 3)

at least | jet with pT>15GeV/c & |Njet] < 2.5
at least | b-tagged jet.
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Discriminating variable

® Main backgrounds are t t and multijets.

» NN against tt

» LH against multijets
» cut on both on NN and LH
» use D = NN x LH as discriminating variable

N
Ol

-DO0 Run Il Preliminary 2.7 fb™
i e Data

B Z — T+
L [eled
- —e— ll Other
15 Dt
] — Signal
M=120 GeV

Events
N
[ I?I [

5

-DO0 Run Il Preliminary 2.7 fb™
- e Data

BZ — tt+4j
BQcb

Il Other

= —o— [ttt

] Signal
M=180 GeV
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bl Resulls

® Data compatible with background

® |n the MSSM interpretation, the ® width taken
into account as in bbb analysis

model mdependent I|m|t

O

=

“
*
o“‘
.

Limit o(pp—>0)xBR(0—>17) (pb)

bserve lei R -
- Expected Limit
Expected Limit + 1o

— Expected Limit * 20

D@ Preliminary, L=2.7 f6'

............:................................{................................1................................ .............

(=)
T T 1T

Fabrice Couderc

I | | | | I 1 | | | I | 1 | | I | | | | |
100 150 200 250 _ 300
M, (GeV)

m™= |, = -200 GeV

" Observed limit E
— Expected limit -

] LEP 2 E
3 --D@, 03" :

0 100 110 120 130 140 150M60 HOJ?O

as sensitive as bbb at Iow mass!
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Neutral Higgs searches

combinations
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B x] DO combo: principle & inputs

Integrated Luminosity / fb~*

Channel Run Ila Run IIb Final Variable
h — TeThad 1.0 - visible mass
h — T,Thad 1.0 1.2 visible mass
h — TeTy 1.0 - visible mass
bh — bT,Thad - 1.2 1D-discriminant
bh — bbb 1.0 1.6 My

® The different channels are complementary:
» Different sources of systematics
» Different influences of radiative corrections

» Model-independent combination is not meaningful

® Combine |9 sub-channels in total

® Combination is done using the modified frequentist
method known as CLs using in addition a profile
likelihood technique to reduce the impact of systematics
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DY) combo: systematics

® [wo types of systematics do exist:

» affecting only the normalisation

p affecting the variable shape

Runlla Runllb
h 7T bh — bbb|h — 77 bh — brT bh — bbb Signal Background

SOUI'CB TeTyp TeThad TpThad T Thad T Thad / % / %

Luminosity| X X X X X X X 6.1 6.1

PDF| x X X - X X - 4 -

EM-Trigger| - X - - - - - 3-5 3-5

Muon Trigger| - - X - X X - 3-5 3-5
EM-Muon Trigger| X - - - - - - 3-4 3-4
EM-ID| x X - - - - - 3-8 3-8

Muon-ID| x - X - X X - 4-8 4-8
Thnaa-1D| - * * - * * - 4-10 4-10

Thad-e€nergy scale (Ila)| - % & - - - - 2-4 2-4
Tnaa-energy scale (1Ib)| - - - - * * - 2-4 2-4
Tnad track reconstruction| - * X - X s - 1-2 1-2
T, track reconstruction| - . X - X 2% - 1-2 1-2
b-tagging| - - - - T i 6-10 1-2
Jet energy scale and modelling | X X X - X X - 0.1-6 0.1-6
W — pv+ jets| X - X - X X - E 6-15
Z - ee| - X - - - E - E 5-13

Other MC background| x X X - X - - 5

Heavy flavour MC| - - - - - X - - 50

bbb and bbj modelling| - - - T - - i - 8
Multi-jet backgrounds T T T - 4-47

Fabrice Couderc

Wine & Cheese seminar
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DO combo: (imits

® Most stringent limits to date at hadron collider

® Reaching the interesting region of tanf3 =40

2 2
3100 3100

DQ Preliminary, L= 1.0-2.6 b’ DQJ Preliminary, L= 1.0-2.6 fb"

80 80

m,, max, u=+200 GeV no mixing, u=+200 GeV

i1 %% || Excluded by LEP
—— QObserved limit

Excluded by LEP B Expected limit

20 mm Observed limit 20— (] Expected |l::tf 12
i ] Expected limit+ 16 A (- S Ppecdimi=2
T T T T~ 7l Expected limit+2c B O O I ———— e erreanc e
i 1 1 I 1 1 \Ii 77Tw_|_4 14 7] 74]7 —vT g T "_—l 1 lil LT T 1 1 1 I 1 1 1 l 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
100 120 140 160 180 200 220 100 120 140 160 180 200 220
m, [GeV/c?] m, [GeV/c?]
Mpr-MaXx Scenario NO MIXING SCENaArio
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TeVatron combination

Y TuTh, TeTh, TeTy

CDF: 1.8 fb"!
DO: 1.0 to 2.2 fb"!

Combo done with 2
different methods:
Bayesian and Modified
frequentist. Results
consistent within |10%.

< NS

Model independent limit!

ox BR(0—71) (pb)
=

—=— Combined Exp.

—=— Combined Obs.

—— Runlla Exp.

—*— Runlla Obs.

Cross section x Br 95% CL [pb]

IIIIIIII

[

e
‘e
-

Tevatron Runll Preliminary 1.0-2.2fb"
1 IllIIIlllIllllllllllllllllllllllllllllllllllIllll

o(pP—~¢+X)-BR(¢~17) (pb)

B Expected +2¢

MSSM Higgs -1t Search, 95% CL Upper Limit

100 '|‘I'|‘l']'l'['l‘l'l'l'l‘]'l'I'E
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Mh Max scenario Nno Mixing scenario

= (Observed limit = Qbserved limit

2 100FT¢vatron Run Il Preliminary, L= 1.0-2.2 fb @ 100FTevatron Run Il Preliminary, L= 1.0-2.2 b
S 90— m, max, u=+200 GeV S 90 no mixing, u=+200 GeV
80 ] Excluded by LEP 80 ;_ ] Excluded by LEP

70 Expocted imit 1o N\ 0 Expocted imit - 1o R
60 S Expected limit + 2 \\\\\\\\\\\\\\\\ 60 Y Expected limit + 2 ¢ \\\\\\\\\\\

N e =
QS e

50

40 \\\\\\\\ 40\ VY
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30 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 30:\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

20 20—

10— 10§=~/ \ ------ —————
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Charged Higgs searches




x> Principle

® |f mu+ < Miop : w y
9 {

t = H"'b opens > < b

. b
q {

® H" decays are very w- @

different from W™ decays:
v high tanB: B(H*—Tv) = |
v leptophobic: B(H*—cs) = |
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Principle

® |f mu+ < Miop : w y
9 {

t = H"'b opens > < b

. b
q {

® H" decays are very w- @

Q|

different from W™ decays:
v high tanB: B(H*—Tv) = |
v leptophobic: B(H*—cs) = |

Top Pair Branching Fractions

“alljets™ 46%

® Changes the different
channels contributions:
compare all the measured
Cross sections

t+ets 15%

L+jets 15%

_ e+jets 15% _
"dileptons” "lepton+jets”
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pxl  Principle

DJ, L=1.0 fb’

e Data
- — tt Br(t = H'b)=0.0

background

4

D 5]

10

I+jets 1 tag I+jets 2tag dilepton  t+lepton
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pxl  Principle

Fabrice Couderc

10

10

Wine & Cheese seminar

DQJ, L=1.0 fb’
B(H — tv)=1

Data

— tt Br(t = H'b)=0.0

. — tt Br(t = H'b)=0.3

background

¢

— 1t Br(t — H'b)=0.6

—-@-

I+jets 1 tag I+jets 2tag dilepton

t+lepton
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pxl  Principle

leptophobic Higgs tauonic Higgs

— £10* F
S D@, L=1.0 fb’ 2 | D@, L=1.0 fb’
> B(H — ¢ §)=1 Z i + _
@ : B(H — tv)=1
210°- * Data ! D
; . t
. — tt Br(t > H'b)=0.0 . _a a +
— {i Br(t > H'b)=0.3 100 £ it Br(t — H+b)=0.0
— i Br(t — H'b)=0.6 E— tt Br(t — H+b)=0.3
background i tt Br(t — H'b)=0.6
: background
10° 3 ’
! 10° 8
o
1 o
10- | | | 10
l+jets 1 tag l+jets 2tag dilepton  t+lepton l+jets 1 tag l+jets 2tag dilepton  t+lepton
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Limits on B(t—b3H)

| D@, L=1.0 fb™

1 -—=— Expected 95% CL limit

—
o]
+
I il
0 0.87 B(H" - ¢ §)=1
=
M 061 —e— Observed 95% CL limit

0.4-
02] &/ ——
0 80 100 120 140 160
M,.. [GeV]

Let Ot float in the fit

Fabrice Couderc

Fix O to its theoretical
value in the fit

| D@, L=1.0fb™

1 —=— Expected 95% CL limit

—_—
o]
+
I |
0 0.8 B(H' — t* v)=1
:
M 061 —e— Observed 95% CL limit

0.4+

0.2 —

0780~ 160 120 140 160
M, [GeV
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MSSM interpretation

- Theoretically inaccessible

— Expected 95% CL limit
RJExcluded 95% CL region

IlllIIIIIIIIIlIIlIIIIIIIIIIllIlIII

100 110 120 130 140 150 16(
M. [GeV]

90

arXiv:0908.1811, submitted to PLB

method based only on cross

section ratios:
arXiv:0903.5525, submitted to PLB

Fabrice Couderc

Wine & Cheese seminar

Expected 95% CL limit
Excluded 95% CL region

DY, L=1.0fb"

100 110 120 130 140 150 160
M. [GeV]

80 90

Another strategy:

The topological method
PRL 102, 191802 (2009)
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1 Illllli

I IJIIIII|
l—‘

B(HO)

III|IIII|IIII|IIII|III

n
n

l IIIIIII|
~

TV

| IIIIIIJ.l [

H, W

—-TTTITO

I IR AR A B AN AN A A AR AN BN AN A

25 50 75 100

DS CPX scenario

CPX benchmark scenario:

- coupling to s-quark dramatically
enhanced compare to b

- strangephilic Higgs bosons

- BH" = ¢s) =1

Lee, Peters, Pilaftsis,and C. Schwanenberger, arXiv:0909.1749
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DD CPX scenario

1 Illllli
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— ‘
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- ss B(HY)
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ik

H, W

—-TTTIIO.
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25 50 75 100

CPX benchmark scenario:

- coupling to s-quark dramatically
enhanced compare to b

- strangephilic Higgs bosons

- BH" = ¢s) =1

Lee, Peters, Pilaftsis,and C. Schwanenberger, arXiv:0909.1749

30

CPX,, scenario

" Theoretically inaccessible
B BH"—>cS)+BH " >1Vv)<0.95
—— Expected 95% CL limit

/i

M. [GeV]
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Prospects
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Luminosity projection

13

Luminosity projection curves for Run || |

12 - FY11 start

11 !
10 - 4 .

FY10 start
g . — 100 b

Real data for FY02-FY09

B Highest Int Lum

B owest Int. Lum

Integrated luminosity (fb")

0 : . :

N ALAPT alT T ST ST L T L L L LR L P P O O o o
\o\\n a® \o\\n at® \o\'m' Rl 30\3\1 alal® \o\“n alol® \o\“n alol® \o\"n’ alol” \o\*’n an’® ol >

time since FY04
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S Usual MSSM channels

® Already probing an interesting region of the MSSM phase space.
® 6 fb! already recorded on tape (at most 2.6fb"!in this talk)

Projections for full 2010 data

v H™ searches

® full combination
with CDF X

® Recycle SM Higgs
searches

Potential improvements set (2 experiments)
® Add statistics 5 Large mlxmg, 3"“3"11 \ o
¢ Add some more § @ Dﬁ"g%’e“w" 1 >

channels: 0 /—
vV b®—bTeTh :i :
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pxl  SWMsearches

® SM searches can be used as well:

» h has SM like couplings on a large portion of the
MSSM phase space

» H becomes increasingly SM-like when Ma decreases.
» based on the work by P. Draper et al. arXiv:0905.472 1 v2:

- they consider SM Higgs exclusion and translate it into
MSSM constraints for 4 MSSM scenarii

- furthermore they combined with ®—=TT searches

- use |0 fb"! + improvements in SM anlysis (25%)
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4 =0GeV, 1=200GeV, Mg=2TeV
SM-like Higgs Searches, ¢g—=bb , WW, 10fb~

60

“ ia]lowed
00% C.L., 1.5x effc

05% C.L., 1.5z effc | .
95% C.L., 1.25x effc| .

Bo5% CL., 1.0z effc
BLEP excl

50

40

tan 8

SM searches o

100 150 200 250 300
M 4 (GeV)
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Including SIM Searches

ay=0GeV, u=200GeV, Mg=2TeV

G=0EN, p=200GeN, Ms=2TeV SM-like Higgs Searches, ¢—>bb, Ww, 10fb~!

Nonstandard Higgs Searches, ¢—>77,yy 60

Wallowed
90% C.L., 1.5x effc
95% C.L., 1.5x effc |
05% C.L., 1.25x% effc
W55% C.L., 1.0x effc
PLEP excl

Batlowed 50
90% C.L., 10/}
05% C.L., 10fb~"

Wose oL 7!
PILEP excl.

T
——

100 150 200 250 300

100 150 200 250 300

M 4 (GeV)
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Including SIM Searches

ay=0GeV, u=200GeV, Mg=2TeV

G=0EN, p=200GeN, Ms=2TeV SM-like Higgs Searches, ¢—>bb, Ww, 10fb~!

Nonstandard Higgs Searches, ¢—>77,yy 60

Wallowed
90% C.L., 1.5x effc
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Including SIM Searches

ay=0GeV, p=200GeV, Mg=2TeV

Nonstandard Higgs Searches, ¢—>7T,yy = 0 G’eV, H= 200 GeV, A o= 2TeV
—pp— SM-like + Nonstandard Higgs Searches, 10fb™

00% C.L. 10fb~1 11l
05% C.L.. 10fb~!

Wose oL 7!
PILEP excl

Mallowed
00% C.L., 1.5x effc

05% C.L., 1.5x% effc
05% C.L., 1.25x effc

B>5% C.L., 1.0x effc
BLEP excl

50

40

tan

30

100 150 200 250 300
M 4 (GeV)

20|

N

P. Draper et al. arXiv:0905.4721v2 §

ko

100 150 200 250 300
M 4 (GEV)
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B &) Conclusions

® TeVatron is performing better than ever...
Many thanks to the accelerator division

® DO is tracking down MSSM Higgs bosons in every corners of
the available phase space:

r & 2 TT » t—bH*
» bd — bbb » and more, NMSSM...
» bd — bTT

® Combination tools in place: benefit from the complementarity
of the different channels

® Results shown today use only a subset of the total available
luminosity so far but already probing an interesting part of the
MSSM phase space... Much more to statistics to add.

® |ncluding the SM searches should bring some more sensitivity.

Stay tuned!
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tau reco efficiency
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DD Maximal vs no-mixing

Common set of parameters Differences in the stop

my; = 174.3 GeV.
Mypgy = 1000 GeV,

o= =200 GeV,
My = 200 GeV.
A, = A
m; 0.8 Mqpgy .

sign of U is varied

Fabrice Couderc

mixing parameter X

No-mixing scenario
X =0,M_=2TeV)

M[h] (GeV)

Maximal mixing scenario
X =2.45xM

SUSY

Wine & Cheese seminar
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O width effect in t© t©

0w [ N DN LB R LR R N B BN RN LI B I
E [ - M, =100 GeV DO, 1.0 _ -
S [ ----M, =140 GeV :
-%1-6_— —— M, = 160 GeV .
T I e . .
14 " M, =200GeV _ 05" e e
2 e E
e B
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' ' 1“¢/M¢'
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h—>vy v

- D@, 4.2 fb' preliminary
B DO, 4.2 fb preliminary
o 10°F * data
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~ _ g B jv+ii
E : g [ 1Ziy*->ee
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DD SM exclusion

Tevatron Run Il Preliminary, L=0.9-4.2 fb™
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